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m, p67-72Hffi«c) m&mfbti&o JJ-u/^^x ■ ^Vn^^^NCIMB 1137 
5*(i, tvat^- n W ^ v a > • * 7* • > ^ F->'J7;v-7^K-v'J 
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, Y.D. Plasmid, 1986, 16, 161-167) , v>iipMFY42 (gene, 44, 53(1990) 
) , pRP301, pTB70 (Nature, 287, 396, (1980)) ^&mfbti2> 0 
[0 0 4 1 ] 
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jSO^*), * 9 y-;U£50X(w/w)J^±, £ L < f±80X(w/w) JSUfC** - <fc & v» 
% ^/-i^KlSiUfflwWISli, ji#(±0.001X^t>4X(w/v) 
, L< (±0.1X^e>2%(w/v)-C*&o ^JVn-xf^^Of^i^I 
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Sift, ^<Di\!z<V2;%l<Djj&Z%8 L fr'Ert>it2> Z tKX M'a.mfe'C £ & <> 
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d ^#imr% -l-ny^7-y> (NTG) MS^T^, L-^if-*->^ 
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fiNTG£^£&V>DMS0*#$£»L*:o - NTGML^^>^tlt NTG 
Oft||-»iJt(i0. 1 mg/mLt ^o-Cv^ 0 .IftfbO^^^'C-C 5 53- Fa 1 ! MS L 
, 7K±tr2^F B meL^^, #-9->-7°^^15000rpm, 25^1 O^L^THt Til M 

[0 0 5 3] 

mfrtztti^tKDWmZ, yK^LfzSEimmx^m'm-otzm, 3 ml<7)SEII+MT 
: SEII*£itiUCL-^*->(lg/L) t L-X l^->(10g/L)£^ir 

SEII^^ (Mc : SEII^%tC*^1.5%(w/v)*^tf) ±i:i 

Ltz^-y 7'^r»o4ii:] ~cm l /Co 

[0 0 5 4] 

NTGMSOSB, Huf£i£«$EO-gG£, SEII+MUt^Hfiim L. 37°C-C^*LT 
®£if5fi£-£7Co -e<7)^«^<7). 660nm^ft-ecogS7t«(OD660nm)Ofl75»^0.5tC 
&o7ci:^T\ ®#:^^1-a^i6U, 20%ODMS0^£^»#nx. (^ifjft*10 
%) , t^i:f#L/:tC, -80t:tc^#L7c o 
[0 0 5 5] 

£ fc, J^*^<7)-^ ^SEII-MT^I^Hk t , Vi£M*£<V7. YV-fY^4iyy (Sm 
)50^g/ml^#ti>SE-IIil^%i:H£ SmIt1£M»<7>tfi3ySJ^ -T^t>%^m 
mZMTtLtZo fWlSf, ^M^{i^4 xiO-6-C^o/co 
[0 0 5 6] 

mG&wLfzw<vi%ftmmzmmLTmfrL, l-i/iot^mmvizft*) . "tti 

00-200j®<7)=rn^-^5fM1-^^OfIS^?i^L7t:o fit, 

m^^^^^^-C^LSEII+MT^^itfeCiv^TCo 37^ 3 B K 
<7)ig*ie, tii^L/c3 0^-^^tL^nSEIim^lfe-7 ,, W- h tSEII+MT^ig 
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4fTl^^3D--^S^L/: 0 ^OS^L^nn^-^M^iH^ SE 

Ili^tt!, SEII+Mf^igtti (Mc : SEIIi£:lftKL-^*->(lg/L)£^-tr 
ignite) > SEII+T^^ ! SEIIigit!iCL-*l^->(10g/L)£#fr 

«^%) , sEii+wm^m<^tti^fnzmmL, zthh<D?u-y<D 
<d m -c * & co ^ * fiie 1 7t o 

[0 0 5 7] 

T^Ttio -etL-ett. MR102*. MR1034*. S^TR212^«h^ Lfz 0 £W-f 

[0 0 5 8] 
[*M^iJ 2 ] 

< 1 >-7*H£/^t-'J ^A^Iffl^S^OlysEitfrT^^^n^ ^ 
(1) pRSlysE240«f| 

7°?X< FpRS (#^¥3-501682-^fR#BS) lysEfl^ffly^X^ Kp 

RSlysE^«HL7t:o pRSii, RSFlOlO^lf mWX^hfcm^M^? 9 - ^ K 

pAYC32 (Chistorerdov, A. Y. , Tsygankov, Y.D. Plasmid, 1986, 16, 161-167) 
&pVIC40-7°^X * K (W090/04636ffl^^^^>-7l^ y #^¥3-5016 

[0 0 5 9] 

£-f\ pRSJ: «K tac-7°n^-?-£J#o7°7X < KpRStac^r^H Lfj c pRS^ 
^ ^-^^JPI^EcoRIiSctC/Pstl-cmftL, 7x;-^- ?nn*;i/Avf-$£ 

? /-^v«tCTDNA£|IJi]3tf^ 0.8%T^*n-7>^;HlT^L, jft8*n^-x 
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^7 (JSJIT, TkbpJ ttm) <^>DNA8ffM"^rEASY TRAP Ver.2 (DNAEJR* u> K M 
mm±m) Zm^TmiLtZo tac^n-*-*-^^ pRK223-3-/7* 

< K PhannaciattSI) U S^J^ 1 *3«t ^2 

i--7°7-T -7-£fflv>T, PCRKJ: t)iB*BLfc (^1494t:-20#\ T-- , ;>^55 e C 
-30#\ #fta£72t:-60#<Wf *;w&30-9--f ofc) 0 PCRRS H fiPyrob 

est DNA polymerase (SSiitt^) fc^ffl Lfco ifPS^ *Lfctac 7**^6- ? - £ 
^•tfDNAIffM-^PCRprep (Promegatt^) t:T«SLfcft, & ~fH~? 

-DM<D$m <*> n f-f 'f >Lx&^tzm mmm-tr 4 y , -r & t> ^ecori^ <t l^ecot 

fc„ M^li«U;t, ±«£0J|XU i^y-^itJfttc-CDNASriaiJRL 
0.8%7#n-*^;WlT:fr8jtU 1^0. 15kbp<£>DNABffJt £ EASY TRAP Ver.2 

[0 0 6 0] 

A Ligation Kit Ver.2 (SiBM) *m^X&&2-£tz 0 CO»i|*Rt&»«["CJ. 
->i'J H7-n'J (E.coli JM109 competent cells, SigjgJR) ^ffetL, 
20mg/L<7)X V U7°Y^4 fc^trLB^^igifeKSNJ L, 37T;T— IffiSLto 
*^«l_htcmSL^:3n--£20mg/LO^ M/yfv^ v > £^trLB?£ftdg*lL 

k»«u 37t:-e8B#F^^SIL^o r^* -sds&ict 

^ KDNAfclfttBU IMIRB^^MffcLTfcfcfcfllBU pRStac£#£ 0 L TpRS 
^ ?-_t<7)* M^7°h-7^ v>jW-14«^T-cO$£¥^fS]<!:tacyn^-^-(7)|E 
C[fil§(:^oTv>^^(?)^, pRStacb LXM%lLfz 0 
[0 0 6 1 ] 

±|B<7)J: -5 KLT*#£pRStac£, Sse8387I (^MitS^) *3«tt^SapI (—jx — >f 

i&£U frBZWlkZ-ttZo K&m*&<kfrffiLtz&, ±/f £@i|XU z-9 J - 
^ifcKKTDNA&EIJR^ 0. 8%T ifu Y)VXfrm U 0kbp<7)DNA»f fi- £ 0 

[0 0 6 2] 
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= * AATCC13869) J: ^ ffttfi Lfc$fefe#£$Fg!£ LT, EyiJ#-Jg- 
5HXZ^6 iZTF-f-zf 9>f*r-£ fflv^cPCR^ (^1494t:-20#\ T--'j >^55"C 
-30#, #ftRS72t:-90#) i:± 0 lysEitf^KlfM-^ii'PsLTto PCRRJSKfi, P 
yrobest DNA polymerase (Sffl^ittSg) fcffeffiLfco iOil, lysEitfST"^^ 

«9 9~15bpifi^£, ^fD7 * 9^JRjflBW-C«i6i-4ifc***>^o-C^&Ey!) (W 
yborn, N. R. , Mills, J., Williamis, S. G. and Jones, C.W., Eur. J. Biochem 
., 240, 314-322(1996)) <£ 7 ^-DNA<7)m*E?iJ£fm L£ 

o &£ftfc»rtf£PCRprep (Promegatt$£) KTfllR Lfclfe, ©M^mSse8387Ii3 

HMXU 0.8%T#n-x^;u-eHIiRL/Co 
[0 0 6 3] 

_tf£<7) «t d L fcpRStac^ * 9 - ffiltW) t „ lysEitfe^^^Wfit £ . DNA 

Ligation Kit Ver. 2 (SSiSR) fcffi^TiliSgS-^fco - OlftKS^ fiTC^- > 
x'Jt7-3'J (E.coli JM109 competent cells. £9jf£) £^®3£JfcU 20 

^*±Htti?lL/i3n^-^20mg/L<7)^ h P7 4 h W v > £^t4£$H$*£:WlK 
37*C-C8l$roig»J**L7fco T^^U-SDS^-r^*^^^^^ 

. pRSlysE£#fc 0 pRSlysEfi, tac7"n^- * -<7)fe^(fi]t;?t Lt, lysEjffc 

[0 0 6 4] 

(2) *^n7* 7*JRifflW'M*>pRSlysE<Z>$A 

±ffi<7) J: n K LX% h ftfcpRSlysESr , xl/? fo,fl/-y 3 >ft (Canadian 
Journal of Microbiology, 43. 197 (1997)) \Z X *) * y 4 =7 7, • *^-u Y 
n-7r^ASl^ (NCIMB10515) C#AL/: 0 ttfflb L"C, pRS£pRSlysE<h 

|i!ti;LTAS11|t:fAL^o WflSfc LTfflv^pRST-filmg<£>DNA&*: 
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[0 0 6 5] 

yiJfcSli^fcfc ii^7^-r-<-r<7)7 0 7^ < KtC£l/*T, lysE^n- K-f^flit 
[0 0 6 6] 

n h n -7 r *^<B*A*J£li**!>Tl£ < . £ tz®.m*9zt>*Z> X 9 *^a*#A 

, ^fn7^7X^fn |> D7 T^tClysEitfET-^#Ai-^Cl t (iifc-^EWt?* 
&h#x.<b*L£ 0 :<DCtli, lysEitf^^aofflm^iSV^TL-'; V"y<om 

[0 0 6 7] 

^^SA^tL^pRSlysE^Jfo^^-n-7 -r 7^ • d hD7 7^ASlf 
20mg/LOX h 1^7° h v/f v > £ tr SEI I ~fV- h Kift 3 7t:KT 1 Bfcig 

«L7tO*>, ^i^fflljO. 3cm 2 Off ^ ^ o t 2 0mg/L<7)7, h Uy°Y^4 
is y*^tfSEU$Lmt£i& (20ml) l<zmML, 37 < CHT34BfP B 1*gMi#«L7t:o 

[0 0 6 8] 
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[0 0 6 9] 

LfrLfttfh, ^M^jf A$tL7tpRSlysE<7)li*f^^T9 1 ^ny-f^ 
[0 0 7 0] 

- <7)tII lysESfST- £ lysE24itfET- £ ^ L tz Q lysE24itf5^-<7)Jta*@B^J £ 

tzo lysE24-Cfi. K?iJ#-^- 1 7 <0355fc (^*7->) <Dht\zl >) # ? 

#A^tL-rv^7to tLXZ\<D%-M7'7X< K^pRSlysE24h^L^ 0 
[0 0 7 1] 

pRSlysE24-rBSC$K&£n£E.coli JM109*fc(iAJ13830£ifr£ £ *U (WJ^(i:2001 

-^FERM P-18369£: LT^ft^tU ^14^5B 13 B K 7 MSM$K*o*< a 
PSHFft^l^*^ FERM BP-8040<O$f£#-^c7)& tX\ mt^flX^ho 

[mnm 3 ] v y £n 7 0 9 x ^ k p seaio ^ p seai2co#^ 

< 1 > dapA**^ %n^>7°7X< KpRSdapAco mm 

>k\z, L-'J V y QL&tiLZmmJtLitt t Lt, L-'J hvs-y 
^IfiW^t&^JIMv^ Koyt'n'J >m£-J»it£n- Ki-^af5T- (da 
P A*) ^0^7^^ K^^LfCo 
[0 0 7 2] 

H WJ 2 -e^S^ L ^pRStac £ U Pj£gHtSse8387I & <fc t/Xbal -CfB-fk L> 7x7- 
;l/ • ^nn^;UAvM^tlPx.T^LR)S^#lli$-^^o JxJ£-&£^L^t L£ 
f£> ±®^HIi|XL^^y-;w?M^TDNA^IIIi|X^, 0.8%T^n-^^;v-e^| 
L^9kbp<7)DNASffM- ^fflXL/: 0 
[0 0 7 3] 

dapA*fi{5T-$rtf-fi, |BlfifET^#tf^<0 7 0 ^^ ^ KRSFD80(W090/16042-^# 
P.?,) t Lt, K^iJ#-^-3^J:^4lc^i-^7^-7-DNA^fflv^jPCR^ 

tt94t-20fi\ T — — V > ^*55 < C-30#\ #ft^72lC-60#) Ci Jgipg L£o P 



miE# 2 003-3056347 



2003-020513 



^-v! 24/ 



CRRt&Utt, Pyrobest DNA polymerase (^jBit&JR) £1£fflLfc«> t#<b*L*:dap 
A*Blf>T-^PCRprep (PromegattSSI) CtfflSL^l ffiJIW^Sse8387I£ <fc ^Ibal 

o jRJfcfc£&<k53-*£Lrt:|gL -Uf£HJJ]XU i*/-;W;ti£lCTDNA£[I]lRU 0 
. 8%T #n - * r^T^HMfc, ^0. lkbpODNAKfM" £ L £<, 
[0 0 7 4] 

±12(7) «t ^ «l L fcpRStaC* * * - t > dapA****^^ fi" £ , DNA 

Ligation Kit Ver. 2 (SMi£§!0 S:fflv»"CiHS$-frfco - <7)ii^RJSv#fST^ 
yx'J fcT • n'J (E.coli JM109 competent cells, ^igjfitt) £fi^$5&U 
20mg/Lc7)^ h Vf\>-?4 v>*^trLB*^JftHjfe*L> 37T:T— Bfc^SLfco 
*^itife± mm L-fcnn^-?:, 20mg/L<7>^ M/^h*r>fy> £^ trLB?&4£Jt 
%K&ttU 37°CT8Bf^M^*L7t:o T;U* U -SDS£KT#J£*jfctf*<b ^9 
KDNA*ttffiL, WJR#*W^b*J:tftt*iE?iJO*SgtzJ:0fl|jt«:?«B 
LT, pRSdapA-7°7^ ^ K&Wfco pRSdapA7°^X^ Kli, tac7°n -t- * -<7)$e 
LT, dapA*itfsT-<7)$s¥^|Pl^[5l K&<5> J: 9 IzmWZtiX^ 

Z> o 

[0 0 7 5] 

pRSdapAT^*^ K-CJ&JHE»S*lfcE.coli JM109#tiAJ 13831 £ *l, JWJ 

*Mi2001^ ffllfllfrSMSA M*S««:#W^f ^Ftt&WftSfc-fc > * 

-K^Jtl^FERM P-18370£ LTSFStSfU 1 4^5^ 1 3 BC/^ h 
^H^o'< SBHfrS£KW$*t, FERM BP-8041O$f£#-S|-O& iiT^K^ttT 

[0 0 7 6] 

< 2 >lysE24&t/dapA*£#o-7^* ^ KpSEA10tpSEA12O«3$ 

lysE24tdapA*<7)a«^^t)-^^?rM-r^)fci6H, pRSlysE24-7°7 X S KKda 
pA**feT- £ Jf A L y 7 * S K * L o 2 "CffcSS L fcpRS 1 ysE24 £ fflj 

K^mSapITM'fbL. DNA Blunting Kit (^SitttSQ i:t*S^¥itftL/:o 

dapA*£^oy^^ ^ KpRSdapA£^JRl^mEcoRIi3J:U f SapI-eM'fbL. 0.8 
%T ifu-7,Y)V\,z «t 19 ^lkbp^tac-Tn^e- ? -is «t tfdapA*^* £ 
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5M*U IWK-£EASY TRAP Ver2(l!igii«Q KTlURLfco iOBfM"* HUfB<h TO 
$K¥rHbU ltrlE^pRSlysE240M^^tDNA Ligation Kit Ver2(^Sit$^) IC 

[0 0 7 71 

±IBOjti|*RJfc*ifc'T?.xv.i 'J fcT • n 'J (E.coli JM109 competent cells, 
SffiiiM) «rfS(E«L, 20mg/L<7>* FU^h7>f'» ^^tfLB^I^ttlC^ 
371CT— lift, fOi^U-h^iSL/;U%, ^^f%±tc#^ 
r/n^-^di^L^o -e<75|*k 8 3 n^-^20mg/LO^ M/^ h *r^f v >S:^tr 

K<fc tym&ZmMLX, pSEA10hpSEA127°7*< KSrWfco - tihn-??* $ K 
(±, lysE24tdapA*0#itfST-<D$E^O|fiI§^ Sv^IfSj^v^^ <fc 9 i:^oT 

[0 0 7 8] 

[H»!I4] /f07^7^ • h D7 r^ASl^^U f L-p«f-^--> 

(MR102**. MR103*fc) ^<7)pSEA12<7)SA (V y>4i^L 

^fD7 * 7* • ^^-n h o 7 r XS^ftASlftSt/ 2 L - ^ f t - >^ 
*^MR102^*i:MR103^OitfST-^«7 ff 7^^ Ktf>3*AW\ Stefe»ffiK «fc 
o/Co ^H^£-f&iiuB^ ^I^Lt, ASl*fc, MR102=|*-e LTMR103}*£ 
, #^15mLOSEII+M^ (ttJ£ : L - >0. 5g/L£#tfSEIIi&i&) tMgft 

L£ 0 ^-lf7^f-i:Lt, pRK2013^^#i-^>E. coli HB101$:£l0 mL<7)LB( 
Km)*g:te (ili-rJ >25^/ g/ml ^r^tfLB^tfl) fc, -fit, LTpSEAl 
2£fitfrf*E. coli JM109flc*3mLOLB(Sm)J&«l (X h -r>f > >20^g/ml 

£#trLBl£«l) K#*te®U *M£?rofco 
[0 0 7 9] 

SB. ##*ift*a£<kU pRK20l3£1£J#1-&E. coli HBlOllfcfcpSEA 

12£ffc*H-&E. coli JM109^Co^T{±LB^tCT. ®# L£ 0 £ 
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U 37r-C4NFK«aL, pSEA12£, * tl-CfLASlfle, X O'MRlOSWe'^S 

&temz-£tz 0 *<D&, t<Dm^m±^h, *ti<?iri<Dnfc*fr&£i). SEII 
+M(Sm)*^M (t£M®.m:Sm (50//g/ml) ^#tfSEII+M«^^%) 
. 37t:-e2 Bffli&mi-ZZtX^ mmmfcZMUlLtzo fCi:iUIL/:y>^ 
;i/=in--»±, It:2i, if Lv^SEII+M(Sm)^l^*fe^tf, BWJfcfc LTOMR 
102 (pSEA12) folk imiQZ (pSEA12) 8u 5. TOflS^t? $> h AS1 (pSEA12) £ , 

[0 0 8 0] 

±f£<7)3$c£, SEII+M(Sm)*^^^l9iAtf\ 3 7 TC K-C 1 Hfc*£« t fzWi, 
i^*tL-^ft-> £#ifSEII£j£*g*!i (20ml) Cil U 37°C K T34B# 

) t^it^o f<7)IS*> ASi(pSEAi2)»{±tt^4 , ^<7)L- zS>mm&ftft-e 

0.96g/L-C*o/z<7)U^LT, MR102»S.miR103^<OpSEA12SA^{i^ L - ^ 

ftWl.675g/U 1.57g/L£;MB&ffi|±£^Lrt:o 
[0 0 8 1 ] 

t^uy * 7^ • h n 7 r *ASH*j&*£>OL 

>mim(vR7oim <D\^m t , iwh*^opseaioo>»ak * & <; v >£jgm<&fBK 

< 1 >metAitft?-fi{tf8*fc<Oft;iR 

- > W:Dm<r>wM<n tz tb n&m^w&m l * 0 mtt-t & m&=f- k a , 

homoserine o-acetyl transferase (^• ; 6-fc V >o-T-fe^^ h ^ "7 jl 7 — -tr) 
£3- V LX\<*& £3£z_bti&-?4 3^7f'J 7 A • y n - (Mycoba 
cterium tuberclosis) H37Rv^cOmetAiiSf5T- (GenBank accession No.CAA17113 



ffiSE#2 003-3056347 



&m 2003-020513 



^- v I 27/ 



7tl0 KgB«<ADNA:/?>r^-£Jflv»rt:PCR (RJCd*^ : TaKaRa Ex Taq£fflv* 
. ^1£XS I 94*C-C30^W, 'J >^X*I : 60"C-e30U»M, DNAI1#«SS 

T.m : 72r-tM^<7)Rj£X;fI£25^ * iZXm^^St^X'^ «9 , 
ODNASe^J £ -etL^n -KtS75y KE^J frBE^J^iB^J#-^ 15M6C^L 

[0 0 8 2] 

.»£^m^fc&fe#DNA£flXf#1-& it^lWC, ASl*fc&50mL<7>SEII*£:Wi 
(M.WL: (NH4)2S04 5g/L, K2HPO4 1.9g/L, NaH 2 P04-2H 2 0 1.56g/L, MgS04-7H 2 0 
200mg/L, CaCl2*2H20 72mg/L, CuS04'5H20 5^g/L, MnS04'5H 2 0 25^g/L, ZnS04 
•7H 2 0 23^g/L, FeCl 3 -6H 2 0 9.7mg/L, 0.5%(v/v)) KJMU 

l^co^ry h (Genomic DNA purification kit (Edge Biosystemstt^) CT, 

[0 0 8 3] 

, PCR : ^Siitt^ TaKaRa Ex Taq&fflv^ ^1£XfI : 94X^30^ 

, T--'J >?*X*I : 60 < CT"30#F^> DNASI#SMSXP : 72"C-C255'MO i R(&X 
@£25-^?;l/) *ffv^ &1.3kbOWftf-£&fc<, * £lTO<7)£m;TK?iJ## 
9 t 1 0 KlfSftOy^-f v-£ffiv>;fcPCRfcfifv^ &2. Okb<0;*: i $ coDNA$rM-£ 

[0 0 8 4] 

— -ft, -7°^^^ KpKD4 (GenBank Accession No. AY048743, Datsenko, K.A. 
et al., Proc. Natl. Acad. Sci. U.S.A., 97 (12), 6640-6645, 2000) £§fgi 
t Lt, ±tat|W|D^CTBe^J#-^l 1 1 2 &ffiv>-rPCR£?T^ 
v >»Mfc?-£^irDNARff>t (#&1. 5kb) £8Sti Lfco 
[0 0 8 5] 

fcr?>f -7-&fflv>"CPCR (RJS&f* : TaKaRa Ex Taq£ffiv\ ^?14XfI : 94"CT 
30W, T--'J >ynm I 60t:T-30^W, DNAij!i#SRjSX*I : 72TCT*4#30# 
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Wl<D*vY (PromegattM Wizard PCR Preps DNA Purification System) 

^xmm&, y -^itmm^n^\ it^mzmmLtz 0 zwrnA^m* 

&itt®LMmmfrt UWT«i:fflv^: 0 ft x IMfcT-Bfrtf-fi. metAitfcT- 
[0 0 8 6] 

K-^SA^^f ofjo ^SlSmfi. xl/^ hn.f V-y 3 >S (Canadian Journal 
of Microbiology, 43. 197 (1997)) £ffi<^£ 0 xi/^hn^l^-yg'/M 
fr^SEIIlH^tfl (*f7/fy>' 20mg/U L-^*-> 0.5g/U&) Kfe* 
f£> Jt*48B#p B 11C|§:+3n^-^m?aL, ^0^13*£$t<^C5I^LL- 

jffc^-i&if! Cio Tljjtf# L£L-^*-> 51 jfcflt *MR701^ t L 0 
[0 0 8 7] 

BMz&^^Mittmkmztix^&ztiz, ?cRmzx^muLtz 0 bp*,, 

M®tK20// HC, ±!E^tUaLt3n--=i:iSU lmg/ml Proteinase K^5^ 1 
> (40mM Tris, 0.5% Tween20, 1% Nonidet P-40. ImM EDTA (HClH"CpH8 

.otzmm ) *25 M mmfe. 6or-e205K Rmsvxsfrjx.fczittzo z<dkiz> 
mzpcRKfcommt Lxm^tz 0 fit, mtm-^i t4Z-7°?4-?-tL-t 

m^tzPCR (&J3^# I TaKaRa Ex Taq^fflv^ ^14XfI I 94 c C-C30#Pb^ 7-- 
>; >$nDg I 60^^30^^^. DNAiI#ft^lSXS I 72lC^45^30#t^SJS:Pg£ 

/Co . 

[0 0 8 8] 

< 2 >metASf£T-m^ttO L — U v >#Ljg14?>iHffi 
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A10)**£SEII+M(Sm) ( L - > * - >-0. 5g/L^.^ h l/^ h"7>f v >50;ug/ml £ 
^trSEII*£ite) #^«f»Hife«9J!£»f, 37t:KT 1 Bfcit^ L£tf>*>, 
3cm2(^F^--t>^^- h ;]/)<£> 4f Ltv^S^^^ot, L-^ 
f-^-- >0.075g/L£-i-frSEIl£jligi& v>50//g/mlr^Jn) 20ml 

KffiffiU 37"CKT48l$W«ftJ&*L*:o «*»7^, 0#«:jt^*UJ: «9 E£ 

«B^otF^7 7^-) t^fL/: 0 ASl(pSEA10)*M±igd&"t"^tf> 
L - 'J v >1^ ? 0. 97g/I/C& o tztiK MR701 (pSEA10)*M±, JgAb^ K L — 'J v > 

[0 0 8 9] 





i*i 






1*2 






1*3 


: dapA* iHS^if fllffi 7° *7 4 "7 - 


mm 


1*4 


: dapA*itfciF-iti|6ffl 7° 9 >f ^ ~ 


mm-% 5 


: lysEjtfS^itipSffly^^-T- 




1*6 


: lysESfcTititilffl 7*9^-7 - 


E?!l1 


1*7 


: metAjtfS^ieflSffl -7*9 


mm 


1*8 


: metAfifE^if Isffi 7° 9 >f 


mm 


1*9 


: metAiftfs^igtgffl 7^ >f 


mm 


1*10 


: metAitfS^itfllffi "7° 7 >f — 


mm 


1*11 




mm 


1*12 




mm 


1*13 


: metAa^^«fflBlfitiii|iSffl7 0 7 -f 


mm 


1*14! 




mm 


1*15 


metAOil^IE^iJ 


mm 


1*16 : 


metAtC £*)^i- VZti&T ^ ; &E?»J 


mm 


1*17: 


lysEoaMW 
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E?!l#-^18 : lysEC «fc *) 3 - K £ T ^ J WJSM 
[0 0 9 0] 

[0 0 9 1 ] 
[B£?iM 

SEQUENCE LISTING 

<110> Aj inomoto Co. Inc. 

<120> ^ ^ / - ^f {MI^fflv>/: L - 'J v 

<130> P-B0647 

<140> 

<141> 2003-01-29 
<160> 18 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 1 

agggaattcc ccgttctgga taatgttttt tgcgccgac 39 

<210> 2 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 2 

cggatgcatc tagagttaac ctgcagggtg aaattgttat ccgctcacaa ttccacac 58 

<210> 3 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 3 

tgacctgcag gtttgcacag aggatggccc atgtt 35 

<210> 4 
<211> 36 
<212> DNA 
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P 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 4 

cattctagat ccctaaactt tacagcaaac cggcat 36 

<210> 5 
<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

catttcctgc aggcaaagga gatgagcgta atggtgatca tggaaatctt cattacaggt 60 
ctgc 64 

<210> 6 

<211> 50 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 6 
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50 



<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 7 

tgagtgcaaa tttgacctca tcgtcagcaa 

<210> 8 
<211> 64 
<212> DNA 

<213> Artificial Sequence 



30 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

ccagcctaca caatcgctca agacgtgtaa tgcaaggttt cataagcaag atggtattgt 60 
ggca 64 

<210> 9 
<211> 63 
<212> DNA 

<213> Artificial Sequence 



tiiiE#2 003-30563 4. 7 
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<220> 

<223> Description of Artificial Sequence: primer 



<400> 9 

ggctaattcc catgtcagcc gttaagtgtt gcagataacg ccttgcccgt caaatatgcc 60 
gag 63 

<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 10 

acaggctgtt ccatgcctct gcagagggcg 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



30 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

gcattacacg tcttgagcga ttgtgtaggc 30 
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<210> 12 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

ggaacactta acggctgaca tgggaattag cc 32 

<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

atgacccaca cttgcaacaa ggcgatttgc 30 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: primer 
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<400> 14 

gaaggggttg ccttgtttga tgccactggc 30 

<210> 15 
<211> 4310 
<212> DNA 

<213> Methylophi lus methyl otrophus 

<220> 
<221> CDS 

<222> (1236) . . (2363) 



<400> 15 






tgagtgcaaa 


tttgacctca 


tcgtcagcaa 


cttgcaacaa 


ggcgatttgc 


gcttcgaacc 


tctgcaagat 


atccgccaga 


tcattgccca 


gttgatgctg 


gaacatggtt 


acaaccaagc 


tggttttcaa 


gacatccaaa 


ccatcaagga 


acaaataggc 


agcaccaacc 


cagtatgatt 


gtatcatttt 


ctggaaaaaa 


cattatgcaa 


gacctggatg 


gcgtgctcta 


catcggcaaa 


gcacagttgc 


gcaaagcagg 


gattgccgtg 


ctaaactcac 


tccagcaaaa 


gctgaacgac 


atgagtgcac 


cacaagcgac 


catccagtat 


ctattgctgg 


cagaggacgt 


taaaaaggac 


gccaattatg 


tggtgattgg 


tgatatcggt 



cccgccttat atcgaaggca atgacccaca 60 
tttatcagcc ctggcatccg gtgctgatgg 120 
ggcacccgcc tacttaaatg aagggggctg 180 
tccagcagtc caaaaattat tgaacgcaca 240 
tctgggcgat aatcctcgcg tcacccttgg 300 
tttgcttgag taaagatacg ttagtctcaa 360 
tctatcccac atatcaaagc cgttttattt 420 
cagctgattc ccggcgcatt gtccgctgtg 480 
cgctttgtca ccaataccag cacactttcc 540 
ctcggcttca atacggtgcc cgaagaaatc 600 
ttaaaaaagc aatccaatcc ggtttgcaaa 660 
tttgcctgct ttgaccagtc tgcaaccgca 720 
gaccagtggt cttatgagtt attgaatgaa 780 
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gtgtttcatt gcctggtgaa tggtgctcag ttaatcgcga ttcataaaaa ccgtttctgg 840 
caaaccgaaa ctggcttgca aatggatatt ggtgcctttg ttaccggcct ggaatatgcc 900 
agcaacaccc aggccatgct catgggtaaa ccttcccgcc attttttcaa tcaggtggtg 960 
gatacattac ggatgaagcc ttctgatatc gtgatggtgg gtgacgatat tgatgccgat 1020 
gtgggtggcg cgcaggatgc tggactgcat ggcattctgg tgaaaaccgg caagtaccgc 1080 
gaaacctata cccgcctttc agcgattgag ccagatgcga ttatccaatc cgtcgcagac 1140 
cttcccacgt tgctgggttg tttatcgatt cagacccatt aaacgcaact tagcctgtct 1200 
cgccgtttcg gcatgctgca tagtataatc gcggc atg tct gaa teg aat tct 1253 

Met Ser Glu Ser Asn Ser 
1 5 

gtt ggt ate gtt aaa gcg cag gtt gcg cac ttc ace cag ccg ctg ace 1301 
Val Gly He Val Lys Ala Gin Val Ala His Phe Thr Gin Pro Leu Thr 

10 15 20 

ctt aaa age ggc get gtg ttg cca caa tac cat ctt get tat gaa ace 1349 
Leu Lys Ser Gly Ala Val Leu Pro Gin Tyr His Leu Ala Tyr Glu Thr 

25 30 35 

tat ggt gaa etc aac gcg gec aaa acc aat gcg gta ttg att tgt cac 1397 
Tyr Gly Glu Leu Asn Ala Ala Lys Thr Asn Ala Val Leu He Cys His 

40 45 50 

gec ttg tec ggc aat cat cat gtc get ggt cgc tat teg ccg gaa gat 1445 
Ala Leu Ser Gly Asn His His Val Ala Gly Arg Tyr Ser Pro Glu Asp 
55 60 65 70 

aaa tat cct ggc tgg tgg gat aac ctt gtt ggc ccc ggt aag cca ctg 1493 
Lys Tyr Pro Gly Trp Trp Asp Asn Leu Val Gly Pro Gly Lys Pro Leu 

75 80 85 

gat acc aac aag ttt ttt gtg att ggc etc aac aat ctg ggc ggc tgt 1541 
Asp Thr Asn Lys Phe Phe Val He Gly Leu Asn Asn Leu Gly Gly Cys 

90 95 100 

cac ggt agt age ggc cct tec age gta aat cca etc act gac egg cct 1589 
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His Gly Ser Ser Gly Pro Ser Ser Val Asn Pro Leu Thr Asp Arg Pro 

105 110 115 

tac agt gca acg ttc cca gtc gtg acg gta gaa gac tgg gtg gaa tct 1637 
Tyr Ser Ala Thr Phe Pro Val Val Thr Val Glu Asp Trp Val Glu Ser 

120 125 130 

cag gcg cgc ctg ttg gat tat ctt gga att gac caa ctg gca gcc gtg 1685 
Gin Ala Arg Leu Leu Asp Tyr Leu Gly He Asp Gin Leu Ala Ala Val 
135 140 145 150 

att ggt ggc age ctg gga ggc atg caa gcg ctg cac tgg aat att gtc 1733 
He Gly Gly Ser Leu Gly Gly Met Gin Ala Leu His Trp Asn He Val 

155 160 165 

tac ccc gag cgt gta egg cat gcc ttt gtc att gcc tct gcg ccc aac 1781 
Tyr Pro Glu Arg Val Arg His Ala Phe Val He Ala Ser Ala Pro Asn 

170 175 180 

ctg acc gca cag aac atg gcc ttt aac gaa gtg gca cgc cag gcg att 1829 
Leu Thr Ala Gin Asn Met Ala Phe Asn Glu Val Ala Arg Gin Ala He 

185 190 195 

att acc gac ccc gag ttt ttt gac ggc gat tat tat aat cat ggc acc 1877 
He Thr Asp Pro Glu Phe Phe Asp Gly Asp Tyr Tyr Asn His Gly Thr 

200 205 210 

gtc ccc cgc cgc ggc ttg cgt att gcc cgt atg ctg ggg cat ate acc 1925 
Val Pro Arg Arg Gly Leu Arg He Ala Arg Met Leu Gly His He Thr 
215 220 225 230 

tac ttg tea gat gac gcc atg ggt gaa aaa ttt ggc cgc aaa ttg cgc 1973 
Tyr Leu Ser Asp Asp Ala Met Gly Glu Lys Phe Gly Arg Lys Leu Arg 

235 240 245 

cat ggc gat gtg aag tac age ttt gat gtc gaa ttt gaa atg gaa tct 2021 
His Gly Asp Val Lys Tyr Ser Phe Asp Val Glu Phe Glu Met Glu Ser 
250 255 260 

mm$ 2003-3056347 
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tac ttg cgc tat cag ggc gac aag ttt gcc ggg gaa ttt gat gcc aac 
Tyr Leu Arg Tyr Gin Gly Asp Lys Phe Ala Gly Glu Phe Asp Ala Asn 

265 270 275 

acc tat ttg cgc atg aca cgc gca ctg gac tat ttt gac ccg gcc etc 
Thr Tyr Leu Arg Met Thr Arg Ala Leu Asp Tyr Phe Asp Pro Ala Leu 

280 285 290 

gat tat gac ggc aat tta age aag gcg etc age cgt gcc aag gcc aag 
Asp Tyr Asp Gly Asn Leu Ser Lys Ala Leu Ser Arg Ala Lys Ala Lys 
295 300 305 310 

ttt gtc gtc ate teg ttt acc act gac tgg cgc ttt teg cct gcc cgc 
Phe Val Val He Ser Phe Thr Thr Asp Trp Arg Phe Ser Pro Ala Arg 

315 320 325 

tea cgc gaa att gtc cag gcc ttg ctg gat aac gcc ttg ccc gtc aaa ' 
Ser Arg Glu He Val Gin Ala Leu Leu Asp Asn Ala Leu Pro Val Lys 

330 335 340 

tat gcc gag gta act tct gcc cat ggc cat gac get ttc ttg atg ccg 
Tyr Ala Glu Val Thr Ser Ala His Gly His Asp Ala Phe Leu Met Pro 

345 350 355 

gat gcg cat tac cac gcc ate atg cgc gcc tac ctg gag caa ate aaa 
Asp Ala His Tyr His Ala He Met Arg Ala Tyr Leu Glu Gin He Lys 

360 365 370 

gta tga egaatgeaaa tattaccaat attcgcccag actttgeatt aattacaaac 
Val 
375 

tgggtgcaag caaaagecaa agtgctggat ctcggttgtg gcgatggcac actgctcacg 
catttacatg aaaccctgag caccaccggc tatggcatcg aaaaagatga tggtaactgg 
ctggcagcct taaaaaaegg ggtggacgtg attcaaatga accttgaaga aggcctgtcc 
ggctttgaag accagtcatt cgacacggtc atcctgtcgc agactttgea agccatgcac 
aatactgaga geategtgea egaaatgetg cgtgttggcc gcgaaatcat cgtgactttc 



^-v: 39/ 
2069 

2117 

2165 

2213 

2261 

2309 

2357 

2413 

2473 
2533 
2593 
2653 
2713 
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cccaattttg 


gctattggcg 


caaccgcctg 


caaatcacgc 


tggggaatat 


gccggtctcc 


2773 


aaaagcctgc 


catatcaatg 


gtatgacacg 


cccaacgtgc 


atttatgeae 


catccacgac 


2833 


tttgaccact 


tttgccgcca 


gcacaacatt 


caagtcattg 


aacgtaaagt 


gattaccgat 


2893 


ggccaggata 


ttcatttttt 


gcctaacctg 


ctgggcaatc 


tcgcaatgta 


ccggttgaaa 


2953 


cgcgccgcct 


aatcccgaca 


agagaccaaa 


gggtgccctt 


aagaaagatt 


gagegcttte 


3013 


aggcgccggt 


aaagcgtatt 


tcggcttaac 


cccaactgac 


gggaaaegge 


cgaaatattg 


3073 


ccgccatgct 


gcagcatggc 


ctgccggatg 


gcttcatcgt 


tttgggcttt 


caagttgccg 


3133 


gctgctaacg 


ctggccgtgc 


agaaccgacg 


ggtgtagaag 


gttegctgat 


ggggtacatt 


3193 


tcatcgagaa 


agtcctgcat 


caaatgctgg 


cggccaatca 


cgccgccatc 


tgccaaggcc 


3253 


acggccgtgc 


gcaacacatt 


atgcaactgg 


cgtacattgc 


ccggccaagg 


atgegcatta 


3313 


aacagtgcca 


tgacctcatc 


acttaagctg 


gcttgtggcg 


cctgttcgat 


ttgeagaate 


3373 


acctgaatca 


gccttgccat 


atccagccgc 


tcgcgtagcg 


caggtaactg 


cacactcaag 


3433 


ccattgatgc 


ggtaatatag 


atcactgcga 


aactcgcccg 


ctgccacttt 


gtcttttaac 


3493 


ttctgattcg 


tcgcgctcag 


cagcataaag 


ttgaccggaa 


tcgccttgct 


gcctcccaac 


3553 


ggggtgacac 


tgcgctcttg 


cagcacgcgt 


aacaagcgtg 


ettgtagega 


cageggcata 


3613 


tcgccaatct 


catccaagaa 


caaggtgccg 


ccatccgctt 


gctgaatctt 


gecaatattg 


3673 


cctttgcgtt 


tcgccccggt 


gtacgcgccc 


tec teat age 


caaacagttc 


ggcttcaatc 


3733 


agcccttctg 


gcaaggccgc 


acagttgacg 


gcaataaacg 


gcttgttgcg 


gcgcgcactg 


3793 


gcgtcatgaa 


tggcacggga 


aaataattct 


ttacccgcgc 


cggtttcgcc 


gagaatcagc 


3853 


accggaatgt 


ccttatccag 


cacttgtttg 


acctgggtga 


tegecaattt 


aaattggggg 


3913 


tcaccactat 


cgagcagctc 


caggctggcc 


geagattege 


gtggcgtcat 


cgccactggc 


3973 


tttttggcga 


tagtggctgg 


ctggctggtc 


gatgeacgeg 


caaacaaacg 


ggcgccattg 


4033 


cgcagatgca 


agggaaatag 


gacatcagca 


tttaaacege 


getgettgaa 


cgaggcccat 


4093 


gactcgtcaa 


aaatgtcttc 


aaaagcaata 




acagactatc 


ctggtccagc 


4153 


ggcaaaccaa 


actggaactg 


gccgctacgg 


ttaatggcct 


gcaactggcc 


agtggcatca 


4213 


aacaaggcaa 


ccccttccca 


taaagtgcca 


ataaactctg 


gccgcacatg 


aaagtgcaca 


4273 


ccaatctcgc 


cctctgcaga 


ggcatggaac 


agectgt 






4310 



<210> 16 
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<211> 375 
<212> PRT 

<213> Methylophi lus methyl otrophus 
<400> 16 

Met Ser Glu Ser Asn Ser Val Gly He Val Lys Ala Gin Val Ala His 

1 5 10 15 

Phe Thr Gin Pro Leu Thr Leu Lys Ser Gly Ala Val Leu Pro Gin Tyr 

20 25 30 

His Leu Ala Tyr Glu Thr Tyr Gly Glu Leu Asn Ala Ala Lys Thr Asn 

35 40 45 

Ala Val Leu He Cys His Ala Leu Ser Gly Asn His His Val Ala Gly 

50 55 60 

Arg Tyr Ser Pro Glu Asp Lys Tyr Pro Gly Trp Trp Asp Asn Leu Val 
65 70 75 80 

Gly Pro Gly Lys Pro Leu Asp Thr Asn Lys Phe Phe Val He Gly Leu 

85 90 95 

Asn Asn Leu Gly Gly Cys His Gly Ser Ser Gly Pro Ser Ser Val Asn 

100 105 110 

Pro Leu Thr Asp Arg Pro Tyr Ser Ala Thr Phe Pro Val Val Thr Val 

115 120 125 

Glu Asp Trp Val Glu Ser Gin Ala Arg Leu Leu Asp Tyr Leu Gly He 

130 135 140 

Asp Gin Leu Ala Ala Val lie. Gly Gly Ser Leu Gly Gly Met Gin Ala 
145 150 155 160 

Leu His Trp Asn He Val Tyr Pro Glu Arg Val Arg His Ala Phe Val 

165 170 175 

He Ala Ser Ala Pro Asn Leu Thr Ala Gin Asn Met Ala Phe Asn Glu 
180 185 190 
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Val Ala Arg Gin Ala He He Thr Asp Pro Glu Phe Phe Asp Gly Asp 

195 200 205 

Tyr Tyr Asn His Gly Thr Val Pro Arg Arg Gly Leu Arg He Ala Arg 

210 215 220 

Met Leu Gly His He Thr Tyr Leu Ser Asp Asp Ala Met Gly Glu Lys 
225 230 235 240 

Phe Gly Arg Lys Leu Arg His Gly Asp Val Lys Tyr Ser Phe Asp Val 

245 250 255 

Glu Phe Glu Met Glu Ser Tyr Leu Arg Tyr Gin Gly Asp Lys Phe Ala 

260 265 270 

Gly Glu Phe Asp Ala Asn Thr Tyr Leu Arg Met Thr Arg Ala Leu Asp 

275 280 285 

Tyr Phe Asp Pro Ala Leu Asp Tyr Asp Gly Asn Leu Ser Lys Ala Leu 

290 295 300 

Ser Arg Ala Lys Ala Lys Phe Val Val He Ser Phe Thr Thr Asp Trp 
305 310 315 320 

Arg Phe Ser Pro Ala Arg Ser Arg Glu He Val Gin Ala Leu Leu Asp 

325 330 335 

Asn Ala Leu Pro Val Lys Tyr Ala Glu Val Thr Ser Ala His Gly His 

340 345 350 

Asp Ala Phe Leu Met Pro Asp Ala His Tyr His Ala He Met Arg Ala 

355 360 365 

Tyr Leu Glu Gin He Lys Val 
370 375 

<210> 17 
<211> 711 
<212> DNA 

<213> Brevibacterium lactofermentum 
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<220> 
<221> CDS 
<222> (1).. (711) 

<400> 17 

atg gtg ate atg gaa ate ttc att aca ggt ctg ctt ttg ggg gec agt 48 
Met Val lie Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

1 5 10 15 

ctt tta ctg tec ate gga ccg cag aat gta ctg gtg att aaa caa gga 96 
Leu Leu Leu Ser lie Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 

20 25 30 

att aag cgc gaa gga etc att gcg gtt ctt etc gtg tgt tta att tct 144 
He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

35 40 45 

gac gtc ttt ttg ttc ate gee ggc ace ttg ggc gtt gat ctt ttg tec 192 
Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

aat gee gcg ccg ate gtg etc gat att atg cgc tgg ggt ggc ate get 240 
Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65 70 75 80 

tac ctg tta tgg ttt gee gtc atg gca gcg aaa gac gee atg aca aac 288 
Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

aag gtg gaa gcg cca cag ate att gaa gaa aca gaa cca ace gtg ccc 336 
Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 .110 

gat gac acg cct ttg ggc ggt teg gcg gtg gee act gac acg cgc aac 384 
Asp Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn 

ffi!E#2 003-3056347 
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115 120 125 

egg gtg egg gtg gag gtg age gtc gat aag cag egg gtt tgg gta aag 432 
Arg Val Arg Val Glu Val Ser Val Asp Lys Gin Arg Val Trp Val Lys 

130 135 140 

ccc atg ttg atg gca ate gtg ctg ace tgg ttg aac ccg aat gcg tat 480 
Pro Met Leu Met Ala He Val Leu Thr Trp Leu Asn Pro Asn Ala Tyr 
145 150 155 160 

ttg gac gcg ttt gtg ttt ate ggc ggc gtc ggc gcg caa tac ggc gac 528 
Leu Asp Ala Phe Val Phe He Gly Gly Val Gly Ala Gin Tyr Gly Asp 

165 . 170 175 

acc gga egg tgg att ttc gec get ggc gcg ttc gcg gca age ctg ate 576 
Thr Gly Arg Trp lie Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu He 

180 185 190 

tgg ttc ccg ctg gtg ggt ttc ggc gca gca gca ttg tea cgc ccg ctg 624 
Trp Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu 

195 200 205 

tec age ccc aag gtg tgg cgc tgg ate aac gtc gtc gtg gca gtt gtg 672 
Ser Ser Pro Lys Val Trp Arg Trp He Asn Val Val Val Ala Val Val 

210 215 220 

atg acc gca ttg gec ate aaa ctg atg ttg atg ggt tag 711 
Met Thr Ala Leu Ala He Lys Leu Met Leu Met Gly 
225 230 235 

<210> 18 
<211> 236 
<212> PRT 

<213> Brevibacterium lactofermentum 
<400> 18 
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Met Val He Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

15 10 15 

Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 

20 25 30 

He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

35 40 45 

Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65 70 75 80 

Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

Asp Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn 

115 120 125 

Arg Val Arg Val Glu Val Ser Val Asp Lys Gin Arg Val Trp Val Lys 

130 135 140 

Pro Met Leu Met Ala He Val Leu Thr Trp Leu Asn Pro Asn Ala Tyr 
145 150 155 160 

Leu Asp Ala Phe Val Phe He Gly Gly Val Gly Ala Gin Tyr Gly Asp 

165 170 175 

Thr Gly Arg Trp He Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu He 

180 185 190 

Trp Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu 

195 200 205 

Ser Ser Pro Lys Val Trp Arg Trp He Asn Val Val Val Ala Val Val 

210 215 220 

Met Thr Ala Leu Ala He Lys Leu Met Leu Met Gly 
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230 
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